Plum Pox Virus Mixed Infection Detected on Apricot in Pakistan.
Sharka, caused by Plum pox virus (PPV), is the most detrimental viral disease of stone fruit trees. First reported from Bulgaria in 1917, the virus is now widespread in Europe, the Mediterranean Basin, and Asia Minor and is sporadically present in North and South America. On the basis of molecular and serological properties, six PPV subgroups are recognized, from which PPV-D, PPV-M, and PPV-Rec are the most common (1,2). Several apricot trees (Prunus armeniaca) showing mild, pale green rings and diffuse chlorotic spots on leaves were found in a small orchard in the Baltistan District in northern Pakistan at approximately 2,400 m above sea level. Dried leaf samples from one symptomatic tree randomly selected from the orchard were positive for PPV using double-antibody sandwich enzyme-linked immunosorbent assay with antisera prepared in the laboratory, immunoblot analysis, and reverse transcription-polymerase chain reaction (RT-PCR) targeting the capsid protein (CP) gene using standard procedures (1). To check the subgroup affiliation and evaluate the molecular variability, the 562-bp variable region spanning the C-terminus of NIb and the N-terminus of the CP was amplified, the RT-PCR product was cloned into the pGEM-T Easy vector (Promega, Madison, WI), and positive clones were analyzed by restriction and sequence analyses. Interestingly, sequence analysis of four clones revealed mixed infection, i.e., the presence of two different PPV isolates in the apricot sample. One isolate belonged to PPV-D (GenBank Accession No. DQ422147) and the other belonged to the PPV-Rec subgroup (GenBank Accession No. DQ422148). Multiple alignment of the sequenced genome portion of the Pakistan PPV-D isolate indicated 96 to 99% nt identity with various PPV-D isolates without unique, clear-cut differences. Similarly, the PPV-Rec isolate had 98 to 99% identity with European PPV-Rec isolates and retained the cross-over at nucleotide position 8450 in the 3' terminus of NIb. This sequence had the amino acid signature at the N-terminus of the CP typical of the PPV-Rec subgroup (2). Moreover, no particular clustering of the Pakistan isolates within PPV-D and PPV-Rec could be observed after phylogenetic analysis. The DAG motif, essential for aphid transmission, was present in both sequences. To our knowledge, this is the first indication of PPV occurrence in Pakistan and first identification of the PPV-Rec isolate outside Europe. Together with previous reports on the PPV presence in China and Kazakhstan (3,4), this report indicates the need for more detailed epidemiological studies focusing the PPV spread and its molecular diversity in Asia. References: (1) T. Candresse et al. Phytopathology 88:198, 1998. (2) M. Glasa et al. J. Gen. Virol. 85:2671, 2004. (3) M. Navrátil et al. Plant Dis. 89:338, 2005. (4) S. Spiegel et al. Plant Dis. 88:973, 2004.